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Description 

This invention relates to a method of recording and reproducing information in which information is 
recorded in and reproduced from a disk-shaped information recording medium in sector units or on a sector 
5 by sector basis, and to an apparatus for performing the same. 

From WO-A-84/00628 a method and an apparatus is known for avoiding assessing of defective 
locations in disks and other storage media. The storage media used with this known method and apparatus 
has addressable locations and also a table of addresses of defective locations associated therewith. 
According to this known method an address for accessing a location in the storage media is produced and 
10 the table is consulted to determine defective locations that impact the obtained address. Moreover the 
obtained address for the defective locations that impact the obtained address is compensated and the 
storage media location designated by the compensated address is assessed. The apparatus for carrying 
through this method comprises a disk file controller which uses manufacturer-provided information about the 
location of defects to construct a sequentially ordered list of addresses of defective storage locations in the 
75 disk, wherein the list is also stored in a table in the disk. During the use of the disk, the disk file controller 
reads the table of defects into its memory and uses it to translate virtual addresses into real addresses, The 
translation process skips over real addresses of defective locations. The virtual addresses are translated 
into a real address by being incremented by the number of defects whose addresses are lower than the 
real address. Subsequent contiguous virtual addresses are translated into real addresses by being 
20 incremented by the number of contiguous defective locations that follow the location associated with the 
preceding virtual address. Addresses of new defects found during the use of the disk are stored by the disk 
file controller in temporary storage on the disk and are incorporated into the defect table when the disk is 
taken out of service. - . 

In a further conventional information recording and reproducing apparatus as it is known from "Disk 
25 Operating System Technical Reference", IBM Corporation, 1984, 1985, using an information recording 
medium (hereinafter, referred to as merely "a medium") such as a magnetic disk and floppy disk, the file 
managment including the defective sector management is effected by using, for example, the MS-DOS 
(trademark) of Microsoft Corp. which is kribwn as a general-purpose OS for a personal computer. In the MS- 
DOS, a directory area for recording management information and a data area for recording file data area 
oo formed on the medium. A file allocation table (FAT) area is also formed in the medium to record a FAT for 
controlling the status of the data area which is divided in cluster units. Each entry of the FAT (hereinafter, 
referred too as "a FAT entry") which corresponds to each of the clusters one by one manages the status 
information (used/unused) of each cluster and the linkage information of a plurality of clusters which are 
used in recording a file. In such a medium, a defective sector may occur due to flaws, contamination or 
35 deterioration of the recording material. When a cluster contains a defective sector, an identification flag is 
recorded in the FAT entry corresponding to the cluster, to manage such a defective sector. When a 
medium is formatted to initialize FAT entries, an unused flag meaning that a cluster is unused is recorded in 
FAT entries corresponding to clusters containing no defective sector, and a defect flag in FAT entries 
corresponding to clusters containing a defective sector. When recording a new file, FAT entries having the 
40 unused flag the number of which corresponds to the size of the new file are sequentially retrieved from the 
beginning of a FAT: In this operation, FAT entries having the defect flag are skipped so that defective 
sectors will not be used in recording the new file. After the data of the new file are recorded in unused 
clusters, the FAT is updated by rewriting the linkage information which describes the new status of the 
linkage of the clusters. 

45 In a medium such as a write-once optical disk in which recorded information cannot be rewritten, the 
contents stored in one region of a FAT cannot be updated in the same region. Therefore, the afore- 
described management technique of a defective sector in a conventional file management system is not 
applicable to such a medium. 

A medium such as a rewritable optical disk in which recorded information can be rewritten incurs a 
50 possibility that the occurrence of defective sectors may suddenly increase after the rewrite operation has 
been conducted tens or hundreds of thousands times. In such a medium, a FAT area is rewritten on each 
record or update operation so that the number of rewriting the FAT becomes extremely large, resulting in a 
greater possibility that a defective sector will occur in the FAT. However, a conventional file management 
system has no alternative means for a defective sector which may occur in a FAT area. 
55 Thus, the invention described herein makes possible the objectives of: 

(i) providing a method and apparatus of managing defective sectors in a disk-shaped information 
recording medium which can manage defective sectors even when the medium is a non-rewritable one; 
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(2) providing a method and apparatus of managing defective sectors in a disk-shaped information 
recording medium which can manage defective sectors even when the number of rewriting the contents 
of the medium is limited; 

The method and apparatus of managing defective sectors in a disk-shaped information recording 
medium of this invention, which overcomes the above-discussed and numerous other disadvantages and 
deficiencies of the prior art is defined in the appended claims 1-22 

According to the invention, defective sectors are managed by using alternative zones which are formed 
in accordance with the volume capacity or partition capacity and the occurrence rate of defective sectors. 
Hence, control data for the substitution of defective sectors (i.e., the capacity of the primary defect list) can 
always be small In size and fixed In length, thereby enabling the capacity of a buffer for storing the primary 
defect list to be small, and also enabling the operation of retrieving , the primary defect list io be-rapidly 
conducted to reduce the time required for the operation. When a non-rewritable medium such as a write- 
once optical disk is used, the use of such a compact prime defect list can reduce the capacity of a prime 
defect list area for recording new prime defect lists. When a medium in which the number of rewriting 
information is limited is used, the use of such a compact prime defect list can reduce the number of 
rewriting the primary defect list According to the invention, further, the substitution of defective sectors are 
conducted on the basis of the hierarchical structure. Therefore, a medium in which many defective sectors 
may be locally generated can be easily handled. The present invention achieves the excellent defect 
management in an information recording medium in which the number of the rewriting operations is 
restricted or which is not rewritable. 

This invention may be better understood and its numerous objects and advantages will become 
apparent to those skilled in the art by reference to the accompanying drawings as follows: 

Figure 1 is a diagram illustrating the area arrangement of an information recording medium used in one 

embodiment of the invention. 

Figure 2 is a diagram illustrating a volume control area in a first embodiment of the invention, 
Figure 3 is a diagram illustrating a volume control block in a second embodiment of the invention. 
Figure 4 is a diagram illustrating a primary defect list. 

Figure 5 is a block diagram of an optical disk control apparatus according to the invention. 
Figure 6 is a flow chart of the operation of reading an alternative zone control block. 
Figure 7 is a flow chart of the operation of reading a partition control block. 
Figure 8 is a flow chart of the operation of registering a partition. 
Figure 9 is a flow chart of the operation of recording a file. 
Figure 10 is a flow chart of the operation of reproducing a file. 

Figure 11 is a diagram illustrating the recording area of control data in a write-once optical disk. 

Figure 1 illustrates diagrammatically the arrangement of a medium such as an optical disk used in one 
embodiment of the invention. In the medium of Fig. 1, a plurality of partitions are formed in one volume, and 
the file management is conducted in the unit of partition. When a medium such as an optical disk apparatus 
having a capacity of hundreds of MB is controlled by a general purpose OS such as the MS-DOS in which 
the maximum capacity of the logical drive is restricted, the entire volume is divided into several partitions, 
and each partition is regarded as one logical drive when performing the file management. In the following 
description, one partition is assigned to the entire volume except the case wherein the division of the 
volume into partitions is necessary. 

According to the invention, the defect control can be performed in either of two operation modes, the 
automode. and the host mode. In the automode, an optical disk control unit automatically executes the 
process of substituting a defective sector with another one, according to the procedure incorporated in the 
unit By contrast, in the host mode, the host computer executes the substituting process according to a 
specific procedure designated by the OS or application program. These operation modes can be set in the 
unit of partition: In a partition in which the automode is set, one or more alternative zones are formed as a 
unit for performing the substitution of a defective sector. The number of the alternative zones depends on 
the capacity of the partition or the occurrence rate of a defective sector. The alternative zone comprises: a 
prime area in which user data are recorded; a primary spare area in which alternative sectors are recorded; 
and a- primary defect list area in which a primary defect list storing the relationship between defective 
sectors and alternative sectors is recorded, ff one partition comprises two or more alternative zones, the 
prime areas of the alternative zones are successively allocated so that the user areas in which user data are 
recorded are formed continuously in one partition. 

A specific example of the area allocation will be described with reference to Fig. 1. In this example, a 
primary defect list having a capacity corresponding to one sector (1 KB) can register a maximum of 120 
defective sectors, and the rate of defective sectors is permitted to a maximum of 0.4%. The maximum 
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capacity of a prime area of each alternative zone is given as follows. 



120/(0.4%) -.30,000 (sectors) 
- 30 MB 



When a partition a is designated to have a user area Ua of 20 MB, therefore, the partition a is composed of 
w an alternative zone Za alone. In this case, the user area Ua equals a prime area Pa. A partition b designated 
to have a user area of 50 MB is composed of two alternative zones Zb arid Zc which have a prime area Pb 
or Pc of 25 MB, respectively. As shown In Rg. 1, the prime area Pb of the alternative zone Zb and the 
prime area Pc of the alternative zone Zc are successively formed so that the prime areas Pb and Pc 
constitute a user area Ub. 

75 The capacity of a primary defect list area varies depending on whether the medium is rewritable or not, 
but within the same medium it is identical in all alternative zones which is set to the automode. More 
specifically, in a medium which cannot be rewritten, a primary defect list area can be rewritten the number 
of times which equals the number of registered defective sectors, therefore, the number of sectors allocated 
in a primary defect list equals the maximum number (i.e., 120) of defective sectors the data of which can be 

20 registered in the primary defect list, resulting in that the capacity of the primary defect list area is 120 KB: 
In a medium which can be rewritten more than 120 times, a primary defect list is updated in a same area 
so that the capacity of the primary defect list area equals that of one sector (i.e., 1 KB). 

The capacity of a primary spare area also varies depending on whether the medium is rewritable or not. 
but it is common in all alternative zones which are set to the automode. For example, in spite that the 

25 number of rewriting a medium is restricted to 100.000 times on an average, it is often that such a medium 
is requested to be rewritten more than 100,000 times. In such a case, defective sectors are substituted with 
alternative sectors in a primary spare area, and some of. these alternative sectors may again become; 
defective sectors as the number of rewriting increases, thereby necessitating further alternative sectors to 
be allocated in the primary spare area. Hence, the number of alternative sectors allocated in a primary 

30 spare area are increased, in proportion to the required rewriting number, to that greater than the maximum 
number of registered defective sectors. For example, if the required rewriting number is 1*000,000, 
alternative sectors the number of which is ten times the maximum number of registered defective sectors 
(that is, 1 ,200 sectors) are allocated in a primary spare area, resulting in that the capacity of the primary 
spare area is 1.2 MB. In contrast, in a medium which is not rewritable or not limited in the number of 

35 rewritings. alternative sectors in the same number as the maximum number of registered defective sectors 
are allocated in a primary spare area, and its capacity is 120 KB. 

A partition c shown in Fig. 1 wherein the host mode is set is assigned With a alternative zone Zd having 
only a prime area Pd the capacity of which is the same as that of a user area Uc. Since this partition has no 
primary defect list area, the capacity of a prime area is not limited. 

40 If defective sectors are detected in a greater number than a fixed value from a prime area or a primary 
spare area wherein the automode is set, it become impossible to conduct the process of substituting 
defective sectors with alternative sectors within the same alternative zone. This may be solved by forming a 
secondary alternative area SSa which records the data of defective sectors which overflow the alternative 
zone. The secondary alternative area SSa comprises a secondary spare area SSs for recording alternative 

45 sectors, and a secondary defect list area SSd for recording secondary defect list which store the 
relationship between defective sectors and alternative sectors. The capacity of each of these areas is 
determined according to the characteristics of the medium in the same manner as the primary defect list 
areas and primary spare areas. 

A volume control area is formed at the beginning of the volume. The volume control area manages the 

so above-mentioned partitions, alternative zones and secondary alternative area, and as well as an unused area 
wherein any partition has not been allocated. 

Figure 2 shows a volume control area useful in an embodiment of the invention. The volume control 
area of Fig. 2 is composed of a partition control area and an alternative zone control area. In the partition 
control area, a partition control block holding data which are used in the file management by the host 
55 computer is recorded, whereas, in the alternative zone control area, an alternative control block holding data 
necessary for the defect management is recorded. At the beginning of the partition control block, control 
data regarding the volume such as the capacity of the volume, the number of the registered partitions, arid 
data of the unused area (e.g., the beginning address and the capacity) are recorded as a block header. Thi$ 
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block header is followed by a partition description holding the control information of each partition. Each 
partition description contains a partition ID of the corresponding partition, a defect management mode for 
distinguishing the operation mode of the defect management, and control information of the user area (e.jgf., 
the beginning address and the capacity), etc. When a partition is divided into plural alternative zones, such 
5 as in the partition b. the beginning address of the prime area Pb is registered as the beginning address of 
the user area. 

At the beginning of the alternative zone control block, control data regarding the alternative zones such 
as geometrical parameters of disk including the number of tracks per volume and number of sectors per 
track, the number of registered alternative zones, the capacity of the primary defect list area and primary 

10 spare area, and control Information of the unused area and secondary alternative area (e.g., the beginning 
address and the capacity) are recorded as a block header. This block header is followeid by an aKematlve 
zone description holding the control information of each alternative zone. Each alternative zone description 
contains the beginning addresses of the primary defect lists and primary spare areas for constituting the 
corresponding alternative zones, the control information of the prime areas (e.g., the beginning address and 

75 the capacity), and a defect management mode for distinguishing the operation mode of the defect 
management. Since a primary defect list area and primary spare area are not assigned in the alternative 
zone set in the host mode, the beginning addresses of the primary defect list area and primary spare area 
in the alternative zone description are not actually given. 

Figure 3 shows another volume control area useful in an embodiment of the invention. The volume 

20 control area of Fig. 3 records a volume control block all control data regarding the volume. At the beginning 
of the volume control block, control data regarding the entire disk such as the geometrical parameters of 
the disk including the number of tracks per volume and the number of sectors per track, the number of 
registered partitions, the capacities of the primary defect list area and primary spare area, and control 
information of the unused area and secondary alternative area (e.g., the beginning address and the 

25 capacity) are recorded as a block header. This block header is followed by a partition description holding 
the control information of each partition. In each partition description, the partition ID of the corresponding 
partition, the defect management mode for distinguishing the operation mode of the def ect management, 
the number of registered alternative zones, the control information of the user area (e.g., the beginning 
address and the capacity), and other control information of the entire partition are recorded as a partition 

30 header. This partition header is followed by the record of the alternative zone description holding the control 
information of each alternative zone constituting the partition. This alternative zone description contains the 
beginning addresses of the primary defect list areas and primary spare areas for constituting the 
corresponding alternative zones, and the control information of the prime areas (e.g.. the beginning address 

and the capacity). ■ ■ ■ 

35 Figure 4 illustrates a primary defect list. At the beginning of the primary defect list, the number of 
defective entries arid an alternative pointer indicating the address of the alternative sector to be used next 
are recorded as a list header. This list header is followed by defect entries each of which contains the 
address of the corresponding defective sector and the address of the alternative sector for substituting is. 
The secondary defect list has the same data structure as the primary defect list described above. 
40 Figure k is a block diagram of an optical disk controller 1 used in an embodiment of the invention. The 
controller 1 comprises a main control unit 2 having a microprocessor for controlling the optical disk 
controller 1 according to the control sequence stored therein, a host interface circuit 4, a transfer data buffer 

5, a control data buffer 6, an error detection and correction circuit 7, and a recording and reproducing 
control circuit a These components are interconnected by internal buses 3. The main control unit 2 

45 exchanges drive commands and drive sense data with an optical disk drive 10 by way of a drive interface 9. 
The transfer data buffer 5 stores recorded/reproduced data to be transferred to and from a host computer 
12. The control data buffer 6 contains the alternative zone control block, volume control block, primary 
defect list and secondary defect list which are used as the disk control information by the main control unit 
2. The host interface circuit 4 is connected to the host computer 12 via a host interface 11 such as SCSI, 

50 and exchanges the control information such as device command and sense data with the main control unit 
2, and also transfers recorded/reproduced data to the transfer data buffer 5 through the internal bus 3. 

When recording data, the error detection and correction circuit 7 reads out data to be recorded from the 
transfer data buffer 5 or control data buffer 6 through the internal bus 3. and adds an error detection and 
correction code to the data. The recording and reproducing control circuit 8 reads out the data to which an 

55 error detection and correction code has been attached, from the transfer data buffer 5 or control data buffer 

6, and transfers them through the drive interface 9 to the optical disk drive 10 in which an optical disk 13 
has been mounted. When reproducing data, the recording and reproducing control circuit 8 demodulates 
reproduced data which have been transferred from the optical disk drive 10 through the drive interface 9. 
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and then writes demodulated data into the transfer data buffer 5 or control data buffer 6. The error detection 
and correction circuit 7 reads demodulated data from these buffers, and detects and corrects errors in the 
data by using the error detection and correction code. 

The operation of the optical disk controller 1 will be described by way of illustrating two examples. In a 

5 first example, as shown in Fig. 2, the partition control block to be used in the file management and the 
alternative zone control block to be used in the defect management are recorded in the volume control 
area. By contrast, in a second example, the volume control block holding all control data necessary for the 
volume control is recorded in the volume control area, as shown in Fig. 3. For the sake of simplicity of 
explanation, it is supposed that the volume control block, partition control block, the alternative zone control 

io block, primary defect list and secondary defect list have a capacity corresponding to one sector. In the 
following, the operation for a rewritable optical disk will be described first, followed by a description for a 
write-once optical disk. 

The first example is described below with respect to the operations of reading control data, registering 
partitions, and recording and reproducing a file accompanied by the substitution process of defective 
is sectors. To begin with, the action of the optical disk controller 1 for reading out the alternative zone control 
block and secondary defect list into the control data buffer 6 at the time of loading the disk is explained with 
reference to the flow chart of Fig. 6. 

(A) When the optical disk drive 10 detects that a new disk is loaded in the apparatus, it notices the 
loading of the disk to the main control unit 2 through the drive interface 9. The main control unit 2, 

20 receiving this information, sends out a drive command to the optical disk drive 10 through the drive 
interface 9 to seek the alternative zone control area. When the optical disk drive 10 notices the end of 
the seek operation to the main control unit 2 through the drive interface 9. the main control unit 2 
specifies the address of the alternative zone control area as the target sector address to the recording 
and reproducing control circuit 8, and starts the data reproducing operation. The recording and 

25 reproducing control circuit 8 detects the target sector, and attempts to reproduce the data from the target 
sector. 

(B) When the alternative zone control area has not yet been recorded, the main control unit 2 detects the 
nonrecord flag sent out from the recording and reproducing control circuit 8, and consequently produces 
in the control data buffer 6 an alternative zone control block having only a block header in which the 

30 number of registered alternative zones is zero, and a secondary defect list having only a list header in 
which the number of registered defect entries is zero are generated. 

(C) On the other hand, when the alternative zone control area has been already recorded, the recording 
and reproducing control circuit 8 demodulates the data read out from the optical disk drive 10, and 
transfers them to the control data buffer 6. When the transfer of the reproduced data is completed, the 

35 main control unit 2 starts the error detection and correction circuit 7 to correct errors in the reproduced 
data, and the alternative zone control block which has been read out is stored in the control data buffer 
6. 

(D) When the alternative zone control block is read out, the main control unit 2 reads out the control data 
in the secondary alternative area recorded in the alternative zone control block. The main control unit 2, 

40 in the same procedure as in (A), seeks the secondary defect list area, and attempts to reproduce the 
secondary defect list. 

(E) If the secondary defect list area has not yet been recorded, a nonrecord flag sent out from the 
recording and reproducing control circuit 8 is detected, and consequently the main control unit 2 
generates in the control data buffer 6 a secondary defect list having only a list header in which the 

45 number of defect entries registered in the secondary defect list is zero. 

(F) On the other hand, when the secondary defect list area has been already recorded, the recording and 
reproducing control circuit 8 demodulates the data read out from the optical disk drive 10, and transfers 
them to the control data buffer 6. When the transfer of the reproduced data is over, the main control unit 
2 starts the error detection and correction circuit 7 to correct errors in the reproduced data, and the 

so secondary defect list is stored in the control data buffer 6. 

As a result of the above-described operation, the alternative zone control block and secondary defect 
list which have been read out from the optical disk are stored in the control data buffer 6. If the 
alternative zone control area or the secondary defect list area is in the unrecorded state, the alternative 
zone control block or secondary defect list meaning the unused state is generated in the control data 

55 buffer 6. 

Then, the operation of the host computer for reading out the partition control block which is executed 
prior to the operation of recording partitions or recording and reproducing a file will be described with 
reference to the flow chart of Fig. 7. 
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(G) The host computer 12 sends out a device command (READ Command) specifying the partition 
control area as the data reproducing area. The main control unit 2 reads but and interprets the device 
command taken into the host interface circuit 4, and then seeks the partition control area in the same 
procedure as in (A), and attempts to reproduce the partition control block. . ; •■; 

(H) When the partition control area has been already recorded, the recording and reproducing control 
circuit 8 demodulates the data read out from the optical disk drive 10, and transfers them to the transfer 
data buffer 5. The main control unit 2 starts the error detection and correction circuit 7 to correct errors 
in the reproduced data. Then, the main control unit 2 starts the host interface circuit 4 to transfer the 
reproduced data from the transfer data buffer 5 to the host computer 12. The reproduced data is stored 
in the host computer 12 as the partition control block, 

(I) On the other hand, if the partition control area has not yet been recorded, the main, control unit 2 
detects a npnrecord flag sent out from the recording and reproducing control circuit 8, and generates 
sense data meaning that the target sector is in the unrecorded state, and informs it to the host computer 
12 through the host interface circuit 4. The host computer 12, in turn, detects the unrecorded state of the 
partition control area, and generates a volume control block having only a block header. In this block 
header, the number of registered partitions is given as zero, and the control data of the unused area 
meaning that the entire volume is in the unused state is registered. 

In this processing sequence, the host computer preserves the partition control block therein. 
Next, the operation of the host computer 12 for registering a new partition is described below with 
reference to the flow chart of Fig. 8. 

(J) The host computer 12 generates the beginning address of the unused area read but from the block 
header of the partition control block held in the computer, the capacity of the partition to be registered, 
and the device command (ASSIGN PARTITION Command) which contains the operation mode of the 
defect management of the defective sector, and sends out the device command to the host interface 
circuit 4. The main control unit 2 reads but and interprets the device command from the host interface 
circuit 4, and interprets it to assign certain alternative zones from the beginning of the unused area, 
depending on the operation mode of the defect management specified by the device command arid: the 
capacity of the partition. The main control unit 2 then generates the alternative zone description holding 
the control data of the newly assigned alternative zone, arid updates the alternative zone control block 
held In the control data buffer 6. 

(K) Thereafter, the main control unit 2 sends out a drive command to the optical disk drive 10, and 
executes the seek operation again in the alternative zone control area. When the seek operation is over, 
the main control unit 2 starts the error detection and correction circuit 7 to attach an error detection arid 
correction code to the alternative zone control block in the control data buffer 6 which is the data to be 
recorded. Further, the main control unit 2 designates the address in the alternative zone control area as 
the target sector address to the recording and reproducing control circuit 8, and starts the data recording 
operation, thereby recording the recorded data in the alternative zone control area. 
(L) The main control unit 2 generates the sense data holding the beginning address of the user area in 
the newly formed partition and the control data of the unused area after the registration of the partition, 
and transfers it to the host conhputer 12 by way of the host interface circuit s. The host computer 12 
rewrites the block header of the partition control block relating to the number of registered partitions arid 
the control data of the unused area, according to the transferred sense data, and additionally registers 
the partition description in which the control data of a new partition is held, thereby updating the partition 
control block. , 
(M) In order to record the updated partition control block, the host computer 12 sends out a device 
command (WRITE Command) specifying the partition control area as the data recording area. The main 
control unit 2 reads out the device command from the host interface circuit 4, and interprets it to send 
out the drive command to the optical disk drive 10, thereby executing the seek operation against the 
partition control area. When the seek action is over, the main control unit 2 starts the host interface 
circuit 4 to transfer the partition control block from the host computer 12 to the transfer data buffer 5. 
Then, the main control unit 2 starts the error detection and correction circuit 7 to add an error detection 
and correction code to the recorded data in the transfer data buffer 5. Further, the main control unit 2 
specifies an address of the partition control area as the target sector address to the recording and 
reproducing control circuit 8, and executes the data recording operation, thereby recording the partition 
control block in the partition control area. 

By this processing sequence for registering partitions, a new alternative zone is assigned in the 
unused area in the disk, and the updated partition control block and alternative zone control block area 
are recorded. 
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Referring how to the flow chart of Fig. 9, the operation of recording data-in a file accompanied by the 
detection of a defective sector and the substitution thereof in a partition wherein the operation mode of 
the defect management is set to the automode. 

(N) the host computer 12 sends out the device command (WRITE Command) in which the file recording 
area is specified. The main control unit 2 reads out the device command from the host interface circuit 4, 
identifies the alternative zone containing the recording area of the file by referring to the alternative zone 
control block held in the control data buffer 6. and reads out the alternative zone description holding the 
control data of the alternative zone. Next, in the same procedure as in (A), the main control unit 2 
executes the seek action against the primary defect list area in this alternative zone, and attempts to 
reproduce the primary defect list. 

(O) When the primary defect list area has been already recorded, the recording and reproducing control 
circuit 8 demodulates the data read out from the optical disk drive 10, and transfers them to the control 
data buffer 6. The main control unit 2 starts the error detection and correction circuit 7 to correct errors 
in the reproduced data. Thereafter, the main control unit 2 searches the primary defect list fetched to the 
control data buffer 6 for defective sectors contained in the file recording area. If the number of the defect 
entries recorded in the primary defect list reaches the maximum number of defect entries that can be 
registered in the list, the main control unit 2 searches also the second defect list stored in the control 
data buffer 6 for defective sectors contained in the file recording area. If defective sectors are found, the 
main control unit 2 reads out the defect entries which control such defective sectors, and holds them 
inside it. 

(P) When the primary defect list area has not yet been recorded, the main control unit 2 detects a 
nonrecord flag sent out from the recording and reproducing control circuit 8. and then H is judged that 
the primary defect list is in the unrecorded state. The primary defect list haying only the list header is 
generated in the control data buffer 6. In this list header, the number of registered defect entries is given 
as zero, arid the address of the first sector in the primary spare area is given as an alternative pointer. 
(Q) The main control unit 2 sends out a drive command to the optical disk drive 10, arid seeks the target 
sector which is the sector assigned as a file recording area. When the assigned sector is judged in the 
procedure of (O) to be a defective sector, the main control unit 2 sends out a drive command specifying 
an alternative sector replacing the defective sector as the target sector, and executes the seek operation 
against the primary spare area or secondary spare area. When the seek operation is over, the main 
control unit 2 starts the host interface circuit 4 to transfer the data to be recorded from the host computer 
12 to the transfer data buffer 5. The main control unit 2 starts the error detection and control circuit 7 to 
add an error detection and correction code to the recorded data. Moreover, the main control unit 2 
specifies the target sector address to the recording and reproducing control circuit 8, and starts the data 
recording action, thereby recording data in the target sector. These data recording operations are 
executed on all sectors assigned as a file recording area. 

(R) The main control unit 2 sends out again a drive command to the optical disk drive 10, and executes 
the operation of seeking the target sector which is the sector assigned as a file recording area. At this 
time, when the assigned sector is judged in the procedure of (O) to be a defective sector, the main 
control unit 2 sends out a drive command specifying an alternative sector replacing the defective sector 
as the target sector, and the seek operation is executed in the primary spare area or secondary spare 
area. When the seek operation is over, the main control unit 2 specifies the target sector address to the 
recording and reproducing control circuit 8, and starts the data reproducing operation. The recording and 
reproducing control circuit 8 demodulates the reproduced data transferred from the optical disk drive 10, 
and sends them out to the transfer data buffer 5. Then, the main control unit 2 starts the error detection 
and correction circuit 7. and attempts to detect errors contained in the reproduced data, if the degree of 
an error detected by the error detection and correction circuit 7 is smaller than the specified reference 
value On other words, H the error can be corrected by the error detection and correction circuit 7), the 
main control unit 2 judges that the verify operation against the target sector has been normally 
terminated (i.e., without detecting any error). On the other hand, when an error exceeding the reference 
value is detected in the target sector, the main control unit 2 judges that the target sector is a defective 
sector, arid holds the address of the defective sector. 

(S) When a defective sector is detected, the main control unit 2 refers to the list header of the primary 
defect list stored in the control data buffer 6. and sequentially assigns to the detected defective sectors 
unused alternative sectors sequentially from one end of the primary spare area. Then, the main control 
unit 2 registers new defect entries into the primary defect list in the control data buffer 6, and updates 
the list header. If no unused entry exists in the primary detect list or no unused sector in the prirnary 
spare area, the substitution operation is disabled. In such a case, unused alternative sectors are 
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sequentially assigned to those defective sectors from one end of the secondary spare area to such 
defective sector. The main control unit 2 then registers new defect entries in the secondary defect list 
stored in the control data buffer 6 and updates the list header. 

(X) the main control unit 2 sends out a drive command to the optical disk drive 10 to seek the assigned 
5 alternative sector. When the seek operation Is over, the main control unit 2 starts the error detection and 
correction circuit 7 to add an error detection and correction code to the recorded data which have been 
stored in the transfer data buffer 5 in the procedure of (Q), and thereafter specifies an alternative sector 
address as a target sector address to the recording and reproducing control circuit 8, and executes the 
data recording operation. When the data recording operation is over, the main control unit 2 executes the 
io verify operation against the alternative sector in the same way as the procedure of (R). 

(U) When the verify operation on the target sector is normally terminated in the procedure (R), or when 
the substitution operation on the defective sector in which a verify error has been detected is finished in 
the procedure of (S) and (T), the main control unit 2 executes the above-mentioned process on all 
sectors assigned as the file recording area. 
75 (V) When the verify operation on all sectors and the substitution operation on the detected defective 
sectors are over, the main control unit 2 checks if the primary defect list and secondary defect list have 
been updated or not in the control data buffer 6. When the primary defect fist has been updated, the 
main control unit 2 sends out a drive command to the optical disk drive 10 to seek the primary defect list 
area. When the seek operation is over, the main control unit 2 starts the error detection and correction 
20 circuit 7, and adds the error detection and correction code to the primary defect list in the control data 
buffer 6. Specifying the address In the primary defect list area as the target sector address to the 
recording and reproducing control circuit 8 to start the data recording operation, the data are recorded in 
the primary defect list area. When the secondary defect list is updated, the secondary defect list in the 
secondary defect list area is updated and recorded in the same procedure as mentioned above. 
25 In the afore-mentioned processing sequence, the recording operation of file is executed in the 

partition in which the operation mode of the defect : management is set to the autdrhode. The 
dependence of the allocation procedure of alternative sectors in procedure (S) on the area of detecting 
defective sectors will be supplementarily described. First, a defective sector detected from the prime 
area and that detected from the primary spare area have a different criterion for judging whether rthe 
30 defective sector can be replaced within the ahemative zone or not In other words, If a defective sector 
has been detected from the prime area, in order to replace this defective sector within the alternative 
zone, K is necessary that an unused alternative sector be present in the primary spare area, and that an 
unused entry be present in the primary defect list. On the other hand, if a defective sector has been 
detected from the primary spare area, this defective sector can be replaced within the alternative zone as 
35 far as an unused alternative sector is present in the primary spare area, because this alternative sector 
already has a defect entry in the primary defect list. According to this criterion, when a detected 
defective sector is judged to be unable to be replaced within the alternative zone, an alternative sector in 
the secondary spare area which sector is in the unused state is used. The second point is the 
processing sequence relating to the updatiori and record of the control data of a defective sector. When 
40 an alternative sector within a secondary spare area is assigned to a defective sector detected in the 
primary spare area, the main control unit 2 registers a new defect entry in the secondary defect list, and 
deletes the unnecessary defect entry from the primary defect list. On the other hand, when a defective 
sector is detected in the prime are*, only the operation of registering a new defect entry in the 
secondary defect list is executed. 
45 The recording operation of file in the partition in which the operation mode of the defect manage- 

ment is set to the host mode is executed as follows. The main control unit 2 reads out a device 
command (WRITE Command) sent from the host computer 12 from the host interface circuit 4, and 
sends out a drive command to the optical disk drive 10 to seek the target sector in which the data is to 
be recorded. When the end of the seek operation is noticed from the optical disk drive 10, the main 
50 control unit 2 starts the host interface circuit 4. and transfers the data to be recorded from the host 
computer 12 into the transfer data buffer 5. Then, the main control unit 2 starts the error detection and 
correction circuit 7 to add an error detection and correction code to the recorded data, and further starts 
the recording and reproducing control circuit 8. thereby executing the data recording operation against 
the target sector assigned in the file recording area. When such a data recording operation has been 
65 conducted on all sectors assigned as a file recording area, the main control unit 2 executes the verify 
operation to ail sectors in which data have been recorded. That is, the main control unit 2 starts the 
recording and reproducing control circuit 8 to demodulate the reproduced data transferred from the 
optical disk drive 10, arid sends them to the: transfer data buffer 5. Then, the main control unit 2 starts 
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the error detection and correction circuit 7. thereby attempting to detect errors contained in the 
reproduced data. When the error detection and correction circuit 7 detects from the target sector an error 
the degree of which exceeds the reference value, the main control unit 2 generates sense data meaning 
that this target sector is a defective sector, and notices it to the host computer 12 through the host 

5 interface circuit 4, thereby finishing the execution of the device command. At this time, the host 
computer 12 executes the process of substituting defective sectors according to the procedure specified 
by the OS or application program. 

In the partition where the automode is set as the operation mode of the defect management, the file 
reproduction operation accompanied by the operation of reproducing data from the alternative sector is 

w explained below by referring to the flow chart of Fig. 10. 

(W) The host computer 12 sends out a device command (READ Command) specifying the file 
reproducing area. The main control unit 2 reads out the device command from the host interface circuit 
4, and identifies the alternative zone containing the file reproducing area by referring to the alternative 
zone control block stored in the control data buffer 6, and reads out the alternative zone description 

ts holding its control data; Next, in the same procedure as in (A), the main control unit 2 executes the seek 
operation against the primary defect list area of the alternative zone, and attempts to reproduce the 
primary defect list. When a nonrecord flag meaning that the target sector Is unrecorded is sent out from 
the recording and reproducing control circuit 8, the main control unit 2 detects that the primary defect list 
is in the unrecorded state, and judges that the defective sector is, not present in the alternative zone 

20 containing the file reproducing area. 

(X) When the primary defect list area has been already recorded, the recording and reproducing control 
circuit 8 demodulates the data read out from the optical disk drive 10, and transfers them to the control 
data buffer 6. The main control unit 2, starts the error detection and correction circuit 7, and corrects the 
errors in the reproduced data. The main control unit 2 searches the primary defect list read out into the 

25 control data buffer 6 for defective sectors contained in the file recording area. If the number of the 
registered defective entries reaches the maximum number of defect entries that can be registered in the 
primary defect list, the main control unit 2 searches the secondary defect list stored in the control data 
buffer 6 for defective sectors contained in the file recording area also. When a defective sector is 
detected, the main control unit 2 reads out the defect entry controlling the defective sectors and store it 

30 therein. 

(Y) The main control unit 2 sends out a drive command to the optical disk drive 10, and executes the 
seek operation against the target sector which is a sector assigned as a file reproducing area. When the 
assigned sector is judged to be a defective sector in the procedure of (X), the main control unit 2 sends 
a drive command for designating the alternative sector instead of the defective sector as the target 
35 sector, and seeks the primary spare area or secondary spare area. When the seek operation is over, the 
main control unit 2 specifies the target sector address to the recording and reproducing control circuit 8, 
and starts the data reproducing operation. Next, the recording and reproducing control circuit 8 
demodulates the data transferred from the optical disk drive 10, and sends them to the transfer data 
buffer 5. The main control unit 2 starts the error detection and correction circuit 7 to correct errors in the 
40 reproduced data. Thereafter, the main control unit 2 starts the host interface circuit 4, and transfers the 
reproduced data from the transfer data buffer 5. The data reproducing operation is executed on all 
sectors assigned as a file reproducing area. 
According to this procedure, the file reading-out operation is executed from the partition where the 
automode is set as the operation mode of the defect management. On the other hand, in the partition where 
45 the host mode is set as the operation mode of the defect management, there is no possibility of accessing 
the alternative area. Therefore, the sectors assigned as a file reproducing area are subjected to only the 
same data reproduction operation as in procedure (Y). 

The operation of searching the primary defect list during the file recording operation and reproducing 
operation in the partition where the defect management is set to the automode is supplementarily described 
50 below. In the operating procedure described with reference to Figs. 9 and 10, the operation of searching the 
primary defect list is always conducted prior to the data recording operation or reproducing operation. 
However, once the file recording operation or file reproducing operation is executed, the primary defect list 
is stored in the control data buffer 6. When the file recording operation or file reproducing operation is 
executed again in the same alternative zone, therefore, the operation of searching the primary defect list is 
55 not required. In other words, the main control unit 2 interprets the device command, and judges whether the 
primary defect list of the alternative zone containing the recording area or reproducing area of the file is . 
stored in the control data buffer 6 or not. When the primary defect list is found in the control data buffer 6, 
steps (N) and (P) in Fig. 9 or step (W) in Fig. 10 may be skipped. Second, in the operating procedure 
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described by referring to Figs. 9 and 10, the file recording area and reproducing area are supposed to be 
present in a single alternative zone. Actually, however, if the partition is divided into plural alternative zones 
as shown in the partition b in Fig. 1, the file recording area or reproducing area may spread over plural 
alternative zones. In such a case, all the related primary defect lists must be searched and read out. Third, 
s in an apparatus for recording a file of a large capacity such as that for image data, It is often that data are 
divided so as to be stored in several files in view of the characteristics of a host computer. In such a case, it 
is predicted that the file recording areas and reproducing areas be continuous within a partition. Therefore, 
in both an alternative zone containing the file recording area and reproducing area and another alternative 
zone positioned ahead of that alternative zone, the process for reading out the primary defect list is 
10 executed continuously, resulting in that the number of executions of the seek operation between the primary 
defect list area and the prime area can be reduced 4 and the access time may be shortened. In such a case, 
it is preferable to dispose successively all primary defect list areas contained in a same partition. 

The second example will be described. In the second example, the volume control block for holding all 
control information necessary for volume control is recorded in the volume control area as shown in Fig. 3. 
75 The second example, as compared with the first example, differs in the operation of reading the volume 
control block and also in the operation of registering a new partition. The operation of reading the volume 
control block when loading the disk can be explained by replacing the alternative zone control block with 
the volume control block, and by replacing the alternative zone control area with the volume control area in 
the process shown in Fig. 6. In sum, the main control unit 2 searches the volume control area to read out 
20 the volume control block, and stores them in the control data buffer 6. According to the control data of the 
secondary alternative area which are recorded in the volume control block, the main control unit 2 fetches 
the secondary defect list and stores it in the control <iata buffer 6. On the other hand, when the volume 
controlarea or secondary defect list area is in the unrecorded state, the main control unit 2 generates in the 
control data buffer 6 a volume control block having only a volume header or a secondary defect list having 
26 only a list header. Next, in the state that the volume control block is stored in the control data buffer, the 
host computer 12 sends out a device command (MODE SENSE Command) for obtaining the control data of 
the partition formed on the disk. The main control unit 2 interprets the device command taken in the host 
interface circuit 4. and, as shown in Fig. 2; generates a partition control block from the volume control block 
stored in the control data buffer 6, and sends it out to the host computer 12 as the mode sense data. As a 
30 result the volume control block and secondary defect list are accepted into the control data buffer 6, and 
the host computer 12 stores the partition control block. 

The operation of registering a partition is executed as follows. The host computer 12 generates and 
sends out a device command (ASSIGN PARTITION Command) carrying the beginning address of the 
unused area read out from the header of the partition control block stored inside, the capacity of the 
35 partition to be registered, and the operation mode of the defect management. The main control unit 2 reads 
out and interprets the device command taken into the host interface circuit 4. and assigns certain alternative 
zones from the beginning of the unused area, depending on the operation mode of the defect management 
specified by the device command and the capacity of the partition. The main control unit 2 then generates 
a partition description holding the control data of the partition newly assigned , and updates the volume 
40 control block in the control data buffer 6. The main control unit 2 starts the error detection and correction 
circuit 7 and the recording and reproducing control circuit 8, and records the updated volume control block 
in the volume control area, and finishes the execution of the device command. Finally, the host computer 12 
sends out a device command (MODE SENSE Command) in order to confirm the registered partition, and 
the main control unit 2 generates again the partition control block, as shown in Fig. 2, from the volume 
45 control block stored in the control data buffer 6, and sends It out to the host computer 12 as the mode 
sense data. The host computer 12 updates the partition control block stored therein on the basis of the 
contents of the received mode sense data, and terminates the operation of registering a partition. 

The above-mentioned description relates to a rewritable optical disk, and the control data of the volume 
control block, partition control block, alternative zone control block, primary defect list and secondary defect 
so list are all supposed to be updated and recorded in the same area. However, in an information recording 
medium that is not rewritable such as 8 write-once optical disk, data cannot be updated or recorded within 
the same area. Hereinafter, the structure of the control data in a write-once optical disk and the recording 
and reproducing procedure therefor will be described by taking the volume control block as an example. 
Figure 11 illustrates a volume control area formed in a write-once optical disk. As shown in Fig. 11, many 
55 areas for recording volume control blocks are assigned in the volume control area. In the operation of 
recording a new partition, the volume control block is updated and recorded by using unused sectors 
consecutively from one end of the volume control area. Therefore, many volume control blocks over 
generations are recorded in the volume control area, and the latest one among them is that recorded 
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immediately before the unused area. In the operation of reading the volume control block when an optical 
disk is loaded, the data reproduction operation is executed consecutively from the sector positioned at one 
end of the volume control area, and the one which is reproduced last and positioned immediately before the 
unused sectors is regarded as the latest volume control block, and is stored in the control data buffer 6, 
The same date structure and recording and reproducing procedure are applied to the partition control block, 
alternative zone control block, primary defect list, secondary defect list and other control data. 



Claims 
io 1. 



A method of managing defective sectors in a disk-shaped information recording medium in which the 
recording and reproducing of information are conducted in units of a sector, comprising the steps of 

allocating at least one alternative zone in said information recording medium, said alternative zone 
comprising: a prime area for recording user data, the number of non-defective sectors of said prime 
area is variable and corresponds to the occurrence rate of defective sectors and to the volume capacity 
,s or partition capacity; a primary spare area for recording alternative sectors which substitute defective 
sectors; and a primary defect list area for recording a primary defect list of a fixed length, said pnmary 
defect list holding the relations between defective sectors and alternative sectors, 
managing defective sectors by substituting the defective sectors detected in said prime area with 
alternative sectors in said primary spare area, and by registering the defective sectors and the 
20 corresponding alternative sectors in said primary defect list. 

allocating a secondary alternative area in said information recording medium, said secondary alternative 
area comprising: a secondary spare area for recording alternative sectors for substituting defective 
sectors which cannot be substituted In said alternative zone; and a secondary defect list area for 
recording a secondary defect list which holds the relations between defective sectors in said pnme area 
25 and alternative sectors in said secondary spare area. . ,. 0 .. hrfUl , foH 

managing hierarchically defective sectors by substituting defective sectors which cannot be substituted 
in said alternative zone, with alternative sectors in said secondary alternative area, and by registering 
the defective sectors and the corresponding alternative sectors in said secondary defect list, and _ 
managing all areas formed in the recording medium by allocating a volume control area in said 
30 information recording medium, and by recording volume control data in said volume control area, said 
volume control data including control data of said at least one alternative zone, the partitions, of the 
alternative zone said secondary alternative area arid an unused area. 

2. A method according to claim 1 . wherein said volume control area is divided into a partition control area 
and an alternative zone control area, a partition control block holding control data necessary for the 
allocation of partitions and the recording and reproducing of a file is formed to be recorded In said 
partition control area, and an alternative zone control block, having control data necessary for the 
recording and reproducing of data including the allocation of partitions and the substitution of defective 
sectors is formed to be recorded in said alternative zone control area. 



35 



40 



45 



A method according to claim 2. wherein a defect control mode for identifying an operation mode of the 
management of defective sectors is recorded as one part of partition control data and alternative zone 
control data, thereby enabling the operation mode of the management of substituting defective sectors 
to be set in units of a partition. 

A method according to claim 1. wherein a volume control block for storing control data necessary for 
the operation of recording and reproducing data is generated to be recorded in said volume control 
area, said operation including the allocation of partitions, the recording and reproducing of a file, and 
the substitution of a defective sector. 

50 5. A method according to claim 4. wherein a defect control mode for identifying an operation mode of the 
management of defective sectors is recorded as one part of volume control data, thereby enabling the 
operation mode of the management of substituting defective sectors to be set in units of a partition. 

ss 6. A method according to claim 1 . wherein the management of substituting defective sectors is conducted 
while St least one partition is divided into a plurality of alternative zones, and a plurality of prime areas 
are arranged successively in said partition. 



12 



EP 0 350 920 B1 



7. A method according to claim 1, wherein the management of substituting defective sectors is conducted 
while at least one partition is divided into a plurality of alternative zones, and a plurality of primary 
defect list areas are arranged successively in said partition. 

5 8. A method according to claim 1, wherein the management of substituting defective sectors is conducted 
while at least one partition is divided into a plurality of alternative zones, and an operation of fetching a 
primary defect list of an alternative zone in a partition which zone contains a recording and reproducing 
area of data is followed by an operation of fetching a primary defect list of another alternative zone 
which is in said partition and follows said alternative zone. 

10 

9. A method according to claim 1, wherein address information of an alternative sector to be used next in 
said primary spare area or secondary spare area is recorded , in a header of said primary defect list or 
secondary defect list. 

75 10. A method according to claim 1, wherein said information recording medium is rewritable for a limited 
number of times, alternative sectors the number of which is greater than the maximum number of 
defective sectors registerable in said primary defect list or secondary defect list are allocated in said 
primary spare area or secondary spare area, and, when one of said alternative sectors is defective, the 
record operation is executed using another one of said alternative sectors which has not been used. 

20 

11. A method according to claim 1, wherein said information recording medium cannot be rewritten, 
alternative sectors, the number of which equals the number of defective sectors registerable in said 
primary defect list or secondary defect list, are allocated in said primary defect list area or secondary 
defect list area, the updation of said primary defect list or secondary deifect list is executed employing 
25 successively unused sectors in said primary defect list area or secondary defect list area, the sequence 
of employing unused sectors beginning at one end of said primary defect list area or secondary defect 
list area, and using a primary defect list or secondary defect list fetched from a sector which is 
positioned immediately before said employed unused sector. 

30 12. An apparatus for recording and reproducing information using a disk-shaped information recording 
medium in which the recording and reproducing of information are conducted in units of a sector, 
comprising 

a means for allocating at least one alternative zone in said information recording medium, said 
alternative zone comprising: a prime area for recording user data, the number of non-defective sectors 
35 of said prime area is variable and corresponds to the occurrence rate of defective sectors and to the 
volume capacity or partition capacity; a primary spare area for recording alternative sectors which 
substitute defective sectors; and a primary defect list area for recording a primary defect list of a fixed 
length, said primary defect list holding the relation between defective sectors and alternative sectors, 

a means for managing defective sectors by substituting the defective sectors detected in said 
40 prime area with alternative sectors in said primary spare area, and by registering the defective sectors 
and the corresponding alternative sectors in said primary defect list, 

a means for allocating a secondary alternative area in said information recording medium, said 
secondary alternative area comprising: a secondary spare area for recording alternative sectors for 
substituting defective sectors which cannot be substituted in said alternative zone; and a secondary 
45 defect list area for recording a secondary defect list which holds the relations between defective sectors 
in said prime area and alternative sectors in said secondary spare area^ 

a means for managing hierarchically defective sectors by substituting defective sectors which 
cannot be substituted in said alternative zone, with alternative sectors in said secondary alternative 
area, and by registering the defective sectors and the corresponding alternative sectors in said 
50 secondary defect list, and 

a means for managing ail areas formed in the volume by allocating a volume control area in said 
information recording medium, and by recording volume control data in said volume control area, said 
volume control data including control data of said at least one alternative zone, partitions of the 
alternative zone, said secondary alternative area and an unused area. 

55 

13. An apparatus according to claim 12, wherein said volume control area Is divided into a partition control 
area and an alternative zone control area, a partition control block holding control data necessary for 
the allocation of partitions and the recording and reproducing of a file is formed to be recorded in said 
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partition control area, and an alternative zone control block having control data necessary for the 
recording and reproducing of data including the allocation of partitions and the substitution of defective 
sectors is formed to be recorded in said alternative zone control area. 

5 14. An apparatus according to claim 13. wherein a defect control mode for identifying the operation mode 
of the management of defective sectors is recorded as one part of partition control data and alternative 
zone control data, thereby enabling the operation mode of the managment of substituting defective 
sectors to be set in units of a partition. 

io 15. An apparatus according to claim 12, wherein a volume control block for storing control data necessary 
for the operation of recording and reproducing data is generated to be recorded in said volume control 
area, said operation including the allocation of partitions, the recording and reproducing of a file/ and 
the substitution of a defective sector. 

is 16. An apparatus according to claim 15, wherein a defect control mode for identifying an operation mode of 
the management of defective sectors is recorded as one part of volume control data, thereby enabling 
the operation mode of the management of substituting defective sectors to be set in units of a partition. 

17. An apparatus according to claim 12, wherein the management of substituting defective sectors is 
20 conducted while at least one partition is divided into a plurality of alternative zones, and a plurality of 

prime areas are arranged successively in said partition. 

18. An apparatus according to claim 12, wherein the management of substituting defective sectors is 
conducted while at least one partition is divided into a plurality of alternative zones, and a plurality of 

25 primary defebt list areas are arranged successively in said partition. 

19. An apparatus according to claim 12, wherein the managment of substituting defective sectors is 
conducted while at least one partition is divided into a plurality of alternative zones, and an operation of 
fetching a primary defect list of an alternative zone in a partition which zone contains a recording and 

30 reproducing area of data is followed by an operation of fetching a primary defect list of another 
aftemative zone which is in said partition and follows said alternative zone. 

20- An apparatus according to claim 12. wherein address information of an alternative sector to be used 
next in said primary spare area or secondary spare area is recorded in a header of said primary defect 
35 list or secondary defect list. 

21. An apparatus according to claim 12, wherein said information recording medium is rewritable in a 
limited number bf times, alternative sectors the number of which is greater than the maximum number 
of defective sectors registerable in said primary defect list or secondary defect list are allocated in said 

40 primary spare area or secondary spare area, and, when one of said alternative sectors is defective, the 
recording operation is executed using another one of said alternative sectors which has hot been used. 

22. An apparatus according to claim 12, wherein said information recording medium cannot be rewritten, 
alternative sectors, the number of which equals the number of defective sectors registerable in said 

45 primary defect list or secondary defect list, are allocated in said primary defect list area or secondary 
defect list area, the updation of said primary defect list or secondary defect list is executed employing 
successively unused sectors in said primary defect list area or secondary defect list area, the sequence 
of employing unused sectors beginning at one end of said primary defect list area or secondary defect 
list area, and using a primary defect list or secondary defect list fetched from a sector which is 

so positioned immediately before said employed unused sector. 

PatentansprUche 

1. Verfahren zur Handhabung defekter Sektoren auf einem plattenftfrmigen Informations-Aufzeichnungstra- 
55 ger, auf welchem das Aufzeichnen und Wiedergeben von Information in Einheiten eines Sektors 
durchgefdhrt werden, wbbei das Verfahren die Schritte aufweist: 

Zuteileri zumindesf einer atternativen Zone auf dem Informations-Aufzeichnungstrager. wbbei die 
atterriative Zone aufweist: einen Hauptbereich zum Aufzeichnen von Behutzerdaten, wobei die Artzahl 



14 



EP 0 350 920 B1 



an nicht-defekten Sektoren des Hauptbereichs yariiabel ist und der Vorkommensrate yon defekten 
Sektoren und der Datentrager-Kapazitat oder der Aufteilungs-KapazitSt entspricht einen primSren 
Reservebereich zum Aufzeichnen alternativer Sektoren, wetche defekte Sektoren etsetzeh. und einen 
primSren Fehlerlistenbereich zum Aufzeichnen einer primSren Fehleriiste einer festen Lfinge, wobei die 
5 primSre Fehleriiste die Relationen zwischen defekten Sektoren und alternativen Sektoren h§lt; 

Handhaben von defekten Sektoren, indem die defekten Sektoren. die in dem Hauptbereich festgestellt 
worden sind, durch aiternative Sektoren in dem primaren Reservebereich ersetzt werden. und tadem 
die defekten Sektoren und die entsprechenden alternativen Sektoren in der primaren Fehleriiste 
registriert werden; 

io Zuteilen eines sekundaren Alternativbereichs auf dem Informations-AufzeichnungstrSger, wobei der 
sekuhdare alternative Bereich aufweist: einen sekundaren Reservebereich zurn Aufzeichnen alternativer 
Sektoren, urn defekte Sektoren zu ersetzen. welche in der alternativen Zone nicht ersetzt werden 
ko'nnen, und einen sekundaren Fehlerlistenbereich zum Aufzeichnen einer sekundaren Fehleriiste, 
welche die Relationen zwischen defekten Sektoren in dem Hauptbereich und alternativen Sektoren in 

75 dem sekundaren Reservebereich hSlt; 

hierarchisches Verwalten von defekten Sektoren, indem defekte Sektoren, welche in der aftemativen 
Zone nicht ersetzt werden ko'nnen, durch alternative Sektoren in dem sekundaren AKemativbereich 
ersetzt werden, indem die defekten Sektoren und die entsprechenden alternativen Sektoren in der 
sekundaren Fehleriiste registriert werden, und 

20 Handhaben aller Bereiche. die auf dem Aufzeichnungstrager gebildet sind, indenft ein Datentrager- 
Steuerbereich auf dem Informations-Aufzeichnungstrager zugeteilt wird, und indem DatentrSger-Steuer- 
daten in den Datenfrager-Steuerbereich aufgezeichnet werden, wobei die DatentrSger-Steuerdaten 
Steuerdaten zumindest einer alternativen Zone, die Programmbereiche der alternatiyen Zone, den 
sekundaren Altemativbereich und einen uhgenutzten Bereich enthalten* 

25 

2. Verfahren nach Anispruch 1, bei welchem der Datentrager-Steuerbereich in einen Aufteilungs-Steuerbe- 
reich und einen Altemativzonen-Steuerbereich unterteiit ist, ein Aufteilungs-Steuerblock, welcher Steu- 
erdaten h§lt, welche fur die Zuteilung von Aufteilungen und die Aufzeichnung und Wledergabe einer 
Datei nptwendig sind, ausgebildet wird, urn in dem Program msegmenVSteuerbereich aufgezeichnet zu 
30 werden, und ein Alternativzonen-Steuerblock, welcher Steuerdaten hat* welche fUr das Aufzeichnen und 
Wiedergeben von Daten einschlieBlich der Zuteilung von Aufteilungen und dem Ersatz von defekten 
Sektoren notwendig* ist, ausgebildet wird, urn in dem Altemativzonen-Steuerbereich aufgezeichnet zu 
werden. 

35 3. Verfahren nach Anspruch 2, bei welchem ein Fehler-Steuermode zum Identifizieren eines Operations- 
modes des Managements von defekten Sektoren als ein Teil von Program msegrhent-Steuerdaten und 
AKernativzonen-Steuerdaten aufgezeichnet wird, wodurch der Operationsmode des Management des 
Ersetzens defekter Sektoren in Einheiten einer Aufteilung festgesetzt werden karin. 

40 4. Verfahren nach Anspruch 1, bei welchem ein Datentrager-Steuerblock zum Speichern von Steuerdaten, 
welche fur die Operation Aufzeichnen und Wiedergeben von Daten notwendig sind, erzeugt wird, urn in 
dem Qatentrager-Steuerbereich aufgezeichnet zu werden, wobei die Operation das Zuteilen von 
Aufteilungen, Aufzeichnen und Wiedergeben einer Datei und den Ersatz eines defekten Sensors 
einschlieflt. 

45 

5. Verfahren nach Anspruch 4, bei welchem ein Fehlersteuermode zum Identifizieren eines Operatjonsmo- 
des des Managements von defekten Sektoren als ein Teil von DatentrSger-Steuerdaten aufgezeichnet 
wird, wodurch der Operationsmode des Management des Ersetzens defekter Sektoren in Einheiten 
einer Aufteilung festgesetzt werden kann. 

50 

6. Verfahren nach Anspruch 1, wobei das Management des Ersetzens defekter Sektoren durchgefOhrt 
wird, wahrend zumindest eine Aufteilung in eine Anzahl alternativer Zonen aufgeteilt wird und eine 
Anzahi Hauptbereiche nacheinander in der Aufteilung angeordnet werden. 

55 7. Verfahren nach Anspruch 1 , bei welchem das Management des Ersetzens defekter Sektoren durchge- 
fuhrt wird, wahrend zumindest eine Aufteilung in eine Anzahl alternativer Zonen aufgeteilt wird, und 
eine Anzahl primarer Fehlerlistenbereiche nacheinander in der Aufteilung angeordnet werden^ 
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Verfahren nach Anspruch 1, bei welchem das Management des Ersetzens defekter Sektoren durchge- 
fuhrt wird, wahrend zumindest eine Aufteilung in eine Anzahl arternativer Zonen aufgeteiH wird, und auf 
ein Abfragen einer Primarfehlerliste einer altemativen Zone in einer Aufteilung, welche Zone einen 
Datenaufzeichnungs- und -Wiedergabebereich enthalt, ein Abfragen einer Primarfehleriiste einer ande^ 
ren altemativen Zone folgt, welche in der Aufteilung liegt und auf die alternative Zone folgt. 

9- Verfahren nach Anspruch 1, bei welchem Adresseninformation eines aHernativen Sektors, der als 
nachstes in dem primaren Reservebereich oder dem sekundaren Reservebereich zu verwenden 1st, in 
einem Kopftell der Primar- oder Sekundar-Fehlerliste aufgezeichnet wird. 
10 •. ■ ■- - * : V 'v '•; ; 

10. Verfahren nach Anspruch 1, bei welchem der Informations-Aufzeichnungstrager fpr elne begrenzte 
Anzahl Mai heu beschreibbar 1st. alternative Sektoren, deren Anzahl grSBer als die maximale Anzahl 
defektor Sektoren isti die in der PrimSr- oder Siekundar-Fehlerliste registrierbar sind, dem primaren 
oder sekundaren Reservebereich zugeteitt werden, und wenn einer der altemativen Sektoren defekt ist, 

15 der Aufzeichnungsvorgang mit einem anderen der altemativen Sektoren durchgefuhrt wird, welcher 
nicht benutzt worden ist. 

11. Verfahren nach Anspruch 1, bei welchem der Informations-Aufzeichnungstrager nicht neu beschrjeben 
werden kann T alternative Sektoren, deren Zahl gleich der Zahl defekter Sektoren ist, die in der Primal 

20 oder Sekundar-Fehlerliste registrierbar slnd, dem Primar- oder Sekundar-Fehierlistenbereich ziigeteilt 
werden, das Aktualisieren der Primal oder SekundarrFehleriiste durchgefUhrt wird, indem aufeinander- 
folgend ungenutzte Sektoren in dem PrimSr- oder Sekundar-Fehierlistenbereich verwendet werden, 
wobei die Folge, ungenutzte Sektoren zu verwenden, an einem Ende des Primar- oder Sekundar- 
Fehleriistenbereichs beginht, und eine PrimSr- oder Sekundar-Fehleriiste verwendet Wird, die aus 

25 einem Sektor abgefragt worden ist, welcher unmittelbar vor dem verwendeten, ungenutzten Sektor 
positioniert ist 

12. Einrichtung zum Aufzeichrien und Wiedergeben von Information auf einem plattenfSrmigen Inforrha- 
tions-Aufzelchnungstrager, auf welchem das Aufzeichnen und Wiedergeben vph Information in Einhei- 

30 ten eines Sektors durchgefOhrt werden, mit 

einer Einrichtung zum Zutejlen mindestens einer altemativen Zone auf dem Informations-Aufzeichr 
nuhgstrager, wobei die alternative Zone aufweist: einen Hauptbereich zum Aufzeichrien von Behutzer- 
daten, wobei die Anzahl von nicht-defekten Sektoren des Hauptbereichs variabel ist und der Vorkom- 
mensrate der defekten Sektoren und der Datentrager-Kapazitat oder Aufteilungs-Kapazitat entspricht, 

35 einen primSren Reservebebereich zum Aufzeichnen altemativer Sektoren, welche defekte Sektoren 
ersetzen, und einen primSren Fehlerlistenbereich zum Aufzeichnen einer primaren Fehlerliste einer 
festen Lange, wobei die primare Fehlerliste die Reiationen zwischen defekten Sektoren und altemativen 
Sektoren halt; 

eine Einrichtung zum Handhaben defekter Sektoren, indem die defekten Sektoren, die in dem 
40 Hauptbereich festgestellt worden sind, durch alternative Sektoren in dem primaren Reservebereich 
ersetzt werden, und indem die defekten Sektoren und entsprechende alternative Sektoren in der 
primaren Fehlerliste registriert werden; 

eine Einrichtung zum Zutellen eines sekundaren Alternativbereichs auf dem Inf ormations-Aufzeictv 
nungstragen wobei der sekundare AHernativbereich aufweist: einen sekundaren Reservebereich zum 
45 Aufzeichnen altemativer Sektoren, urn defekte Sektoren zu ersetzen, welche in der altemativen Zone 
nicht ersetzt werden kSnnen, und einen sekundaren Fehlerlistenbereich zum Aufzeichnen einer sekun- 
daren Fehlerliste, welche die Reiationen zwischen defekten Sektoren in dem Hauptbereich und 
altemativen Sektoren in dem sekundaren Reservebereich hSK; 

eine Einrichtung zum hierarchischen Verwalten defekter Sektoren, indem defekte Sektoren, welche in 
so der altemativen Zone nicht ersetzt werden ktfnnen, durch alternative Sektoren in dem sekund&ren 
AHernativbereich ersetzt werden, und indem die defekten Sektoren und die entsprechenden altemativen 
Sektoren in der sekundaren Fehlerliste registriert werden und 

eine Einrichtung zum Handhaben aller Bereiche. die auf den Datentrager gebildet worden sind, indem 
ein Datentrager-Steuerbereich dem Informations-Aufzeichnungstrager zugeteilt wird, und indem Daten- 
55 trager-Steuerdaten in dem Datentrager-Steuerbereich aufgezeichnet werden, wobei die Datentrager- 
Steuerdaten Steuerdaten zumindest der einen altemativen Zone, Aufteitungen der altemativen Zone, 
den sekundaren Alternativbereich und einen ungenutzten Bereich aufweisen. 
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13L Bnrichtung nach Anspruch 12, bei welcher der DatentrSger-Steuerbereich in einen Aufteilungs-Steuer- 
bereich und in einen Altemativzohen-Steuerbereich unterteilt ist, ein Aufteilungssteuerblock, welcher 
Steuerdaten halt, welche fOr die Zuteilung von Aufteilungen und die Aufzeichnurig und Wiedergabe 
einer Datei notwendig sind. ausgebildet wird. um in dem Aufteilungssteuerbereich aufgezeidinet zu 
werden, und ein Arternativzonen-Steuerblock mit Steuerdaten. welche TUr die Datenaufzeichnung und - 
wiedergabe einschlieBlich der Zuteilung von Aufteilungen und dem Ersatz defekter Sektoren notwendig 
sind, ausgebildet wird, um in dem Arternativzonen-Steuerbereich aufgezeichnet zu werden. 

14. Bnrichtung nach Anspruch 13 bei welchem ein defekter Steuerrhode zum Identrfizieren des Operations- 
mode des Managements defekter Sektoren als ein Teil von Aufteilungs-Steuerdaten und von Alternativ- 
zoneh-Steuerdaten aufgezeichnet wird, wodurch der Operationsrhode des Management des Ersetzens 
defekter Sektoren in Einheiten einer Aufteilung festgesetzt werden kann. 

15. Bnrichtung nach Anspruch 12, bei welchem ein Datentrager-Steuerblock zum Speichern von Steuerda- 
ten, welche fOr die Operation des Aufzeichnens und Wiedergebens von Daten notwendig; sind, erzeugt 
wird. um in dem Datentrager-Steuerbereich aufgezeichnet zu werden, wobei die Operation die Zutei- 
lung von Aufteilungen. das Aufzeichhen undWiedergeben einer Datei und das Ersetzen eines defekten 
Sektors einschlieBt. 

16. Bnrichtung nach Anspruch 15, bei welchem ein Fehlersteuermode zum Identrfizieren eines Operations- 
modes des Managements von defekten Sektoren als ein Teil von Datentrager-Steuerdaten aufgezeich- 
net wird, wodurch der Operationsmode des Management zum Ersetzen defekter Sektoren in Einheiten 
einer Aufteiiuhg festgesetzt werden kann. 

17. Bnrichtung nach Anspruch 12, bei welchem das Management zum Ersetzen defekter Sektoren 
durchgefuhrt wird. wahrend zumindest eine Aufteilung in eine Anzahl alternativer Zonen geteilt wird, 
und eine Anzahl Hauptbereiche nachefnander in der Aufteilung angeordnet werden. 

1a Bnrichtung nach Anspruch 12, dadurch gekennzeichnet, daB das Verwaften des Ersetzten defekter 
Sektoren durchgefuhrt wird. wahrend zumindest eine Aufteilung in eine Anzahl alternativer Zonen geteitt 
wird,. und eine Anzahl primarer Fehlerlistenbereiche nacheinander in der Aufteilung angeordnet werden. 

19. Bnrichtung nach Anspruch 12. bei welcher das Management des Ersetzens defekter Sektoren durchge- 
fOhrt wird; wahrend zumindest eine Aufteilung in eine Anzahl alternativer Zonen geteilt wird. und auf ein 
Abiragen einer primaren Fehlerliste einer AHemativzone in einer Aufteilung, welche Zone einen 
Datenaufzeichnungs- und Wiedergabebereich enthalt, ein Abfragen einer primaren Fehlerliste einer 
anderen altemativen Liste folgt. welche in der Aufteilung liegt, und auf die alternative Zone fblgt 

20. Bnrichtung nach Anspruch 12, bei welcher Adresseninformation eines alternation Sektors, der als 
nMchstes in dem Primar- oder Sekundar-Reservebereich zu verwenden ist, in einem Kopfteil der 
jDrimareri oder sekundaren Fehlerliste aufgezeichnet wird. 

21. Bnrichtung nach Anspruch 12, bei welcher der Informations-Aufzeichnungstrager eine begrenzte 
Anzahl Mai neu beschreibbar 1st. alternative Sektoren, deren Anzahl grCBer als die maximale Anzahl 
defekter Sektoren ist, welche in der Primar- oder der Sekundar-Fehlerlister registrierbar sind, derh 
primSren oder sekundaren Reservebereich zugeteilt werden, und. wenn einer der arternativen Sektoren 
defekt ist, der Aufzeichnungsvorgang durchgefuhrt wird, indem ein anderer der Alternativsektoren 
verwendet wird, welcher nicht beriutzt worden ist. 

22. Bnrichtung nach Anspruch 12, bei welcher der Informations-Aufzeichnungstrager nicht neu beschrieben 
werden kann, alternative Sektoren, deren Anzahl gleich der Anzahl defekter Sektoren ist, die in der 
Primar- oder Sekundar- Fehlerliste registrierbar sind, dem primaren oder sekundaren Fehleriistenbe- 
reich zugeordnet werden, das Aktualisieren der Primar- oder SekundSrfehlerliste durchgefuhrt wird, 
indem nacheinander ungenutzte Sektoren in dem primaren oder sekundaren Fehlerlistenbereich ver- 
wendet werden, wobei die Folge, ungenutzte Sektoren zu verwenden, an einem Ende des primaren 
oder sekundaren Fehlerlistenbereichs beginnt und eine PrimSr- oder Sekundar-Fehlerliste verwendet 
wird, die von einem Sektor aus abgefragt worden ist, welcher unmrttelbar vor dem verwendeten, 
ungenutzten Sektor positioniert ist. 



17 



EP 0 350 920 B1 



Revendications 

1. ProcSde' pour gdrer des secteurs d^fectueux dans un support d'enregistrement d'information sous 
forme de disque dans lequel renregistrement et la reproduction des informations sont mends dans des 
unites d ? un secteur, comprenant les Stapes suivantes : 

allocation d'au moins une zone en double dans ledit support d'enregistrement deformation, ladite 
zone en double comprenant : une zone primaire pour enregistrer les donnees utilisateur, le nombre de 
sectegrs nqn dSfectueux de ladite zone primaire Stent variable et correspondant au taux d'occurrence 
de secteurs ddfectueux et a la capacity du support ou a la faille de la partition ; une zone primaire de 
secours pour enregistrer des secteurs en double qui remplacent des secteurs ddfectueux ; et une zone 
de liste primaire de d&fauts pour enregistrer une liste primaire de ctefauts d'une longueur fbcee, ladite 
liste primaire de ddfauts deHenant les relations entre les secteurs dSfectueux et les secteurs en double, 

gestion des secteurs dSfectueux en remplagant les secteurs d^fectueux dStectSs dans ladite zone 
primaire par des secteurs en double dans ladite zone primaire de secours. et en enregistrant les 
secteurs d^fectueux et les secteurs en double correspondant dans ladite liste primaire de dSfauts, 

allocation d'une zone secondaire en double dans ledit support d'enregistrement d'information. 
ladite zone secondare en double comprenant : une zone secondaire de secours pour enregistrer des 
secteurs en double pour remplacer les secteurs dSfectueux qui ne peuvent pas §tre remplaces dans 
ladite zone en double ; et une zone de liste secondaire de dSfauts pour enregistrer une liste secondaire 
de d^fauts qui decent les relations entre les secteurs dSfectueux de ladite zone primaire et les secteurs 
en double de ladite zone secondaire de secours, 

gestion, de maniere hieVarchique, des secteurs dSfectueux en remplagant les secteurs dSfectueux 
qui ne peuvent pas §tre remplaces dans ladite zone en double par des secteurs en double dans ladite 
zone secondaire en double, et en enregistrant les secteurs d^fectueux et les secteurs en double 
correspondant dans ladite liste secondaire de dSfauts, et 

gestion de toutes les zones formers dans le support d'enregistrement eh allouant une zone de 
commando de support dans ledit support d'enregistrement d 'information, et en enregistrant des 
dohn6es de commande de support dans ladite zone de commando de support, lesdites donnees do 
commando de support comprenant des donndes de commande de ladite au moins une zone en 
double, les partitions de la zone en double, ladite zone secondaire en double et une zone non utilise* e. 

2. ProcddS selon la revendication 1, dans lequel ladite zone de commande de support est divisee en une 
zone de commande de partition et en une zone de commande de zone en double, un bloc de 
commande de partition, untenant des donnSes de commande ndcessaires pour r allocation des 
partitions et pour renregistrement et la reproduction d'un fichier. est formS pour §tre enregistre* dans 
ladite zone de commande de partition, et un bloc de commande de zone en double, ayant les donnees 
de commande necessaires pour renregistrement et la reproduction des donnees incluant Tallocation 
des partitions et le remplacement des secteurs de"fectueux, est formS pour etre enregistrS dans ladite 
zone de commande de zone en double. 

3. ProcSdS selon la revendication 2, dans lequel un mode de commande de d<§faut, pour identifier un 
mode de fonctionnement de la gestion des secteurs dSfectueux, est enregistre* en tant qu'une partie 
des donnees de commande de partition et des donnees de commande de zone en double, permettant, 
par ce moyen. au mode de fonctionnement de la gestion de remplacement des secteurs d6f ectueux 
d'§tre positionne* dans les unites d'une partition. 

4. Proce*d6 selon la revendication 1, dans lequel un bloc de commande de support, pour stacker des 
donnees de commande necessaires pour I'qpeVation d'enregistrement et de reproduction des donnees. 
est produit pour Stre enregistre* dans ladite zone de commande de support, ladite operation comprenant 
I'allocation des partitions, renregistrement et la reproduction d'un fichier, et le remplacement d'un 
secteur ddfectueux. 

5. Proce'dS selon la revendication 4, dans lequel un mode de commande de d^faut, pour identifier un 
mode de fonctionnement de la gestion des secteurs dSfectueux, est enregistre* en tant qu'une partie 
des donnees de commande de support, permettant. par ce moyen. au mode de fonctionnement de la 
gestion de remplacement des secteurs ddfectueux d'etre positionne* dans les unites d'urie partition. 
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6. Proc6d6 selon la revendication 1 , dans lequel !a gestion de remplacement des secteurs dSfectueux est 
menee tandis qu'au moins una partition est divisee en une plurality de zones en double, et une plurality 
de zones primaires est successivement disposed dans ladite partition. 

7. Proc6d6 selon la revendication 1 , dans lequel la gestion de remplacement des secteurs dSfectueux est 
menee tandis qu'au moins une partition est devisee en une plurality de zones en double, et une plurality 
de zones de liste primalre de cfcfauts est successivement disposSe dans ladite partition. 

8. Procddd selon la revendication 1 , dans lequel la gestion de remplacement des secteurs dSfectueux est 
men6e tandis qu'au tnoins une partition est divisee en une plurality de zones en double, et une 
operation d'aller chercher une liste primaire de dSfauts d'une zone en double dans une partition, 
laquelle zone contient une zone d'enregistrement et de reproduction de donnees. est suivie d'une 
operation d'aller chercher une liste primaire de dSfauts d'une autre zone en double qui est dans ladite 
partition et qui suit ladite zone en double. 

9. ProcSde* selon la revendication 1, dans lequel reformation d'adresse d'un secteur en double, h utiliser 
ensuite dans ladite zone primaire de secours ou ladite zone secondare de secours, est enregistree 
dans un en-t§te de ladite liste primaire de dSfauts ou de ladite liste secondaire de de^auts. 

10. ProcSd6 selon la revendication 1, dans lequel ledit support d'enregistrement d'iriformation est remscrip- 
' tible pour un nombre limtoS de fois. des secteurs en double, dont le nombre est siipSrieur au nombre 

maximal de secteurs de^ectueux qui peuvent §tre enregistr^s dans ladite liste primaire de ctffauts ou 
dans ladite liste secondare de ckSfauts. sont alloues dans ladite zone primaire de secours ou dans 
ladite zone secondaire de secours, et, Ibrsqu'un desdits secteurs en double est d#fectueux, I'ppSratipn 
d'enregik-ement est ex6cutee en utilisant un autre desdits secteurs eri double qui n'a pas <§t<§ utilise. 

11. ProcSdS selon la revendication 1, dans lequel ledit support d'enregiistrerhent d'information n'est pas 
" nSinscHptible. des secteurs en double, dont le nombre est egaJ au nombre maximal de secteurs 

d^feclueux qui peuvent Stre enregistitSs dans ladite liste primaire de ddfauts ou dans ladite liste 
secondaire de debuts, sont allouSs dans ladite zone de liste primaire de cfcfauts ou dans ladite zone 
de liste secondaire de d^fauts, la mise a jour de ladite liste primaire de d^fauts ou de ladite liste 
secondaire de dSfauts est exScutee en utilisant successivement des secteurs nop utilises dans ladite 
zone de liste primaire de dSfauts ou dans ladite zone de liste secondaire de ddfauts. la sequence 
d'utilisation de secteurs non utilises commencant h une extern it<S de ladite zone de liste primaire de 
cfcfauts ou de ladite zone de liste secondaire de ctefauts, et en utilisant une liste primaire de d^fauts ou 
une liste secondaire de d6fauts en provenance d'un secteur qui est positionne* immSdiatement avant 
ledit secteur non utilise* employe\ 

12. Dispositif pour enregistrer et reproduire des informations en utilisant un support d'enregistrement 
d'information sous forme de disque dans lequel I'enregistrement et la reproduction des informations 
sont men6s dans des unites d'un secteur, comprenant : 

un moyen d'allocation d'au moins une zone en double dans ledit support d'enregistrement 
d'information. ladite zone en double comprenant : une zone primaire pour enregistrer les donn<§es 
utilisateur. le nombre de secteurs non dSfectueux de ladite zone primaire 6taht variable et corresppn- 
dant au taux d'occurrence des secteurs dSfectueux et h la capacity du support ou Via taille de la 
partition ; une zone primaire de secours pour enregistrer des secteurs en double qui remplacent des 
secteurs o^fectueux ; et une zone de liste primaire de dSfauts pour enregistrer une liste primaire de 
de^auts d'une longueur fix<§e, ladite liste primaire de dtSfauts dStenant les relations entre les secteurs 
d^fectueux et les secteurs en double, 

un moyen de gestion des secteurs dSfectueux en remplagant les secteurs dSfectueux detectes 
dans ladite zone primaire par des secteurs en double dans ladite zone primaire de secours, et en 
enregistrant les secteurs d<5fectueux et les secteurs en double correspondant dans ladite liste primaire 

dectefauts, . 

un moyen d'allocation d'une zone secondaire en double dans ledit support d enregistrement 
d'information. ladite zone secondaire en double comprenant : une zone secondaire de secours pour 
enregistrer des secteurs en double pour remplacer les secteurs dSfectueux qui ne peuvent pas Stre 
remplaces dans ladite zone en double ; et une zone de liste secondaire de dSfauts pour enregistrer une 
liste secondaire de dSfauts qui decent les relations entre les secteurs dSfectueux de ladite zone 
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primaire et les secteurs en double de ladite zone secondaire de secours, 

un moyen de gestion, de maniere hieVarchique, des secteurs dSfectueux en remplagant les 
secteurs ddfectueux qui ne peuvent pas etre remplac^s dans ladite zone en double par des secteurs 
en double dans ladite zone secondaire en double, et en enregistrant les secteurs d6fectueux et les 
s secteurs en double correspondant dans ladite liste secondaire de <j6fauts, et 

un moyen de gestion de toutes les zones formers dans le support d'enregistrement en allouant 
une zone de commande de support dans ledrt support d'enregistrement dMnformation, et en enregis- 
trant des donn^es de commande de support dans ladite zone de commande de support, lesdites 
donndes de commands de support comprenant des donn6es de commande de ladite au moins une 
to zone en double, les partitions de la zone en double, ladite zone secondaire en double et une zone non 
utilisee. 

13. Dispositif selon la revendication 12, dans lequel ladite zone de commande de support est divis^e en 
une zone de commande de partition et en une zone de commande de zone en double, un bloc de 

75 commande de partition, d§tenant des donnSes de commande ndcessaires pour Pallocation des 
partitions et pour Penregistrement et la reproduction d'un fichier, est forme* pour §tre enregistre* dans 
ladite zone de commande de partition, et un bloc de commande de zone en double, ayant les donnees 
de commande necessaires pour Penregistrement et la reproduction des donnees incluant Pallocation 
des partitions et le remplacement des secteurs dSfectueux, est forme* pour §tre enregistre* dans ladite 

20 zone de commande de zone en double. 

Dispositif selon la revendication 13, dans lequel un mode de commande de d^faut, pour identifier le 
mode de fonctionnement de la gestion des secteurs defectueux, est enregistre* en tant qu'une partie 
des donnees de commande de partition et des donnees de commande de zone en double, permettant, 
par ce moyen, au mode de fonctionnement de la gestion de remplacement des secteurs ddfectueux 
d'etre positionne* daiis les unites d'une partition. 

15. Dispositif selon (a revendication 12, dans lequel un bloc de commande de support, pour stocker des 
donnSes de commande nScessaires pour PopeVation d'enregistrement et de reproduction des donnfes, 
30 est produit pour §tre eriregistne" dans ladite zone de commande de support, ladite operation cbmprehant 
Pallocation des partitions, Penregistrement et la reproduction d'un fichier, et le remplacement d'un 
secteur d£fectueux. 

Dispositif selon Ja revendication 15, dans lequel un mode de commande de d£faut, pour identifier un 
mode de fonctionnement de la gestion des secteurs dSfectueux, est enregistre* en tant qu'une partie 
des donnees de commande de support, permettant, par ce moyen, au mode de fonctionnement de la 
gestion de remplacement des secteurs defectueux d'etre positionne* dans les unites d'une partition. 

17. Dispositif selon la revendication 12, dans lequel la gestion de remplacement des secteurs defectueux 
40 est mene*e tandis qu'au moins une partition est divis^e en une plurality de zones en double, et une 

plurality de zones primaires est successivement dispose dans ladite partition. 

18. Dispositif selon la revendication 12, dans lequel la gestion de remplacement des secteurs defectueux 
est men6e tandis qu'au moins One partition est divisSe en une plurality de zones en double, et une 

45 plurality de zones de liste primaire de d£fauts est successivement disposed dans ladite partition. 

Dispositif selon la revendication 1 2, dans lequel la gestion de remplacement des secteurs d£f ectueux 
est menSe tandis qu'au moins une partition est divis£e en une plurality de zones en double, et une 
operation d'aller cfiercher une liste primaire de d^fauts d'une zone en double dans une partition, 
laquelle zone contieht une zone d'enregistrement et de reproduction de donnSes, est suivie d'une 
operation d'aller chercher une liste primaire de d^fauts d'une autre zone en double qui est dans ladite 
partition et qui suit: ladite zone en double. 

20. Dispositif selon la revendication 12, dans lequel Information d'adresse d'un secteur en double, a 
55 utiliser ensuite dans ladite zone primaire de secours ou ladite zone secondaire de secours, est 
enregistrSe daris un en-tete de ladite liste primaire de d^fauts ou de ladite liste secondaire de defauts. 
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21. Dispositif selon la revendication 12, dans lequel ledit support d'enregistrement d'information est 
nSinscriptible pour un nombre limits de fois, des secteurs en double dont le nombre est sup£rieur au 
nombre maximal de secteurs dSfectueux qui peuvent 6tre enregistnSs dans ladite liste primaire de 
ddfauts ou dans ladite liste secondaire de ctefauts, sont alloueYdans ladite zone primaire de secours ou 
dans ladite zone secondaire de secours, et, iorsqu'un desdits secteurs en double est dSfectueux, 
I'opdration d'enregistrement est ex6cut£e en utilisant un autre desdits secteurs en double qui n'a pas 
to utilisd.' 

22. Dispositif selon la revendication 12, dans lequel ledit support d'enregistrement d'information n'est pas . 
r£inscriptible, des secteurs en double, dont le nombre est 6gal au nombre maximal de secteurs 
d£fectueux qui peuvent §tre enregistrSs dans ladite liste primaire de dSfauts ou dans ladite liste 
secondaire de d$fauts, sont allouSs dans ladite zone de liste primaire de d^fauts ou dans ladite zone 
de liste secondaire de dSfauts, la mise a jour de ladite liste primaire de ctefauts ou de ladite liste 
secondaire de ddfauts est ex6cut$e en utilisant successivement des secteurs non utilises dans ladite 
zone de liste primaire de dSfauts ou dans ladite zone de liste secondaire de d^fauts, la sequence 
d'utilisation de secteurs non utilises commengant a une extnSmitS de ladite zone de liste primaire de 
d6fauts ou de ladite zone de liste secondaire de d^fauts, et en utilisant une liste primaire de d^fauts ou 
une liste secondaire de dSfauts en provenance d'un secteur qui est positionn$ immSdiatemefit avant 
ledit secteur non utilise employ^. 
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